Two-photon microscopy of healthy, infarcted and stem-cell treated regenerating heart.
Two-photon excitation autofluorescence (produced in myocytes) and second-harmonic generation (produced mainly by collagen) allow label-free visualization of these two important components of myocardium. Because of their different emission wavelengths, these two signals can be separated spectrally. Here, we examine two-photon microscopy images of healthy, infarcted and stem-cell treated rat hearts. We find that in infarcted heart, regions distant from the site of infarct are similar to healthy tissue in composition (mostly myocytes, very little collagen) and organization (densely packed myocytes), but infarct regions are characterized by sparse myocytes and high collagen content indicative of scar tissue formation. Stem cell treated hearts, in contrast, show regions of intertwined myocytes and collagen throughout the infarct, suggesting reduced tissue damage. Finally, these results offer interesting insights into our ongoing polarized light studies of cardiac tissue anisotropy, and reveal that both tissue composition and tissue micro-organization are reflected in polarization-measured linear retardance values.